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ISR

MEMORANDUM FOR: Mr. George Bennsky
Department of State

SUBJECT ¢ Further Analysis of Alternative
Plans for Sharing 0il in
Emergencies

1. In order to provide an analytical framework for
the discussion of the four current OECD oil sharing pro-
2o0sals, we have prepared the three attached tables.
Table 1 shows the four plans with sharing implemented
after the countries participating in the plan have
absorbed a 15% cut in domestic consumption. Table 2
shows the same four after those participating have taken
a 10% cut in consumption. As can be seen from Table 1

" and 2, a relatively scvere crisis is required before the

sharing plans would go into effect. 1In the 15% case,
only an all Arab embargo of the US, Western Europe, and
Japan or an all Arab embargo of the United States alone
produces a crisis severe enough to trigger sharing in
1975. 1In the 10% case, a Libyan embargo of the US and’
Western Lurope would also trigger sharing. Table 3

- provides several additional exanples of o0il shares under

.the sharing plan with limits on cuts in consumption.

2. I have also included in the package the report
prepared by evaluating all scven of the
original OECD sharing plans. An evaluation of all seven
Plans is still required because the plans which call for
A mixing of import sharing and consumption sharing require
an understanding of each of these two plans, even though
they arec no longer in the running on their own.

3. We will continue to provide further analysis as
you may require.
[ 4

25X1

Attachments:
as stated.

. .-t 1y 2
| COENTIAL
R Y H

R
Vi Lidailih

Approved For Release 2005/08/22 :.CIA-RDP85T00875R001900020063-7




Approved For Release 20%56 0% 8/22 2:t CIA RDP85T00875R001900020063 7
{

. //// /////;/ / ‘o D//(

SUBJECT: Further Analysis of Alternative Plans for Sharing 0il in

Emergencies
DATE: 9 April 1974
S-PROJECT: S- [0 §

Distribution:

Orig. § 1 - Addressee

1 - Charles Caoner (NSCY

CONFIDENTIAL

Approved For Release 2005/08/22 :-CIA-RDP85T00875R001900020063-7,

s

)
m?am—s.,..m.._‘m.n -
>
—

A R s i RTINS *;w.w,mu% T LT W e

N

T
X
—_—

T

%

g T e Ayt £y s ke o




Approved For Release 2005/08/22 : CIA-RDP85T00875R001900020063-7

EXPLANATIONS AND ZVALUATIONS OF

ALTERNATIVE DIANS FOR SHEZRING OIL IN EMERGENCIES ‘ 3

Overview
AL LIS

AR T

Each of ths seven plansl/ considered in 1973 by the -
Informal Group on Sharing of the OECD 0il Committee could

J
affect oil prices ang trade flows. The plans Giffer only '

in how oil supplies are to be allocated during crises.

To the extent that ary sharing plan Succeeds, o0il prices

during an @rnergency would not be increased by a scramble

for available supplies. '

In comparing the plans against the a ternative of no

agreerient on sharing, we omit Price effects and political

considerations, and focus only on differences in allocations
during emergencies. Table 1 provicdes a brief explanation

and evaluation of each plan. 1In subseguent sections and
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plan Name

vital tiecds

consumption=Dased
Charing

D
)

¢ consumpeion-pased
arirg, with Bonuses
r Ooamestic Pro=-
.‘.1.;v.'\.1.on

= t.pare-iased

shacing
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Table 1

Summary Expianations and Evaluations of
Alternative Plans for Sharing Oil in Emcrgencles 1/

Advantages to tha USA

Paramcturs of tha plan could in

A complex plan propoesd by
Franch declugates to tha
In{ormal Group.

puring a crisls, each
pmrenor country takus an
equal purcentaga cut in
oil consumption.

This plan is essentially
unduefined, The Group notod
that in somo casecs it would
be almost Lmpoussible to
spuclfy what the bonun
would be, and who would gat

it.

puring a crisis, ecach
partner country takey an
cqual percentaga cut in
0l dmports.

principle ba adjusted po that
during virtually all crinen we
could fmport moru oll with the
agreoment than without {t.

During certain crises, vo could
fmport moru oil with the agreu=
mont than without it.

Unknovn.

In all crises, this plan

would allow us to import more
oll than would consumption=
basoed sharing. Dburing tho most
1iknly cmbargoen, wu would faro
baottur undor import-based
sharing than undur no agraeoment.

pisadvantaccs to tha US

Tho paramcters proposcd by the French
imply that thoelr ot imports ara nuch
more important than ours. Under this
acnumpt.ion, the U would fare much

Lettor without an ayreweent to rhara.

In some cases wa might ba roquired to
fargo all otl dmports. In most
erbargoey dirocted not juzt against
tho US, wo cmuld import molc oil undarc
no agrecient to nharc. g

unknown. .

Tn relation to potential US cuts in
oil consumption implied by import-hasu
sharing, the corresponding ‘cuts for
Western Europe and Japan could well be
so harsh that Lhede nations would not
adhiere to the agrecmcnts

25X1
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Arithuetic Compromise
imrtweoen Iiport-Raszed
ring and Consump=

Cabrnation of
Iopore=noa
nosential Noeds
Snardneg, and Consunp-
tron=ltased Sharing

*d Charing,

Laring on arr Import

“rnowitferences in
s rercentase Cuts in
+ . ConsuimpLion

in, but with a Limit

1'. Table 1 (continued)

Description

Import~baicd sharing implies
one set of anhares during a
crisis, aad consumption-
based sharing impliecs

another oot of shares. An
arithmeti: compromise is
simply a weiqghted averago of
the two alternative solutions.

The paritcular combination
cuggented in the Group's
Teport differs pagligibly
{rom contsumplinn-hancd
aharing,

When the limit in zero,

all partner countries taks
the same percentage cut in
consumption, so In this case
the plan reduces to consump=
tion-baued asharing. With &
limit of 100 purcentaga
points, the plan becomes
import=basnrd sharing.
Netween Lhese extremen,
limit makas import-based
sharing nore acceptable to
Wostarn rurope and Japan.

tha

i
tion~lased Sharing

|

|

|

|

\

\

|

‘

|

|

|
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Advantaqes to the US

To the cxtent that the import-
based nolution is weighted
heavily, we would do well.

If lmport-bascd sharing wore
welghted much more heavily in
the comblnation, then the plan
might be proforablo to no
agreemont,

Introduciion of a iimit on con=
sumption cuts makes conccivablo
an impoxt-based agrecoment with
Wostorn Europe and Japan.

— .. Approved For Release 2005/08/22 : CIA-RDP85T00875R001900020063-7

Disadvantages to the US

To the extent that the consumption-
based solution is weighted heavily,
we could import more o©il under no

agreement to share.

Tho combination nugqgerted in the

Group's report has essceatlally the
disadvantagon of consunption-hasad

sharing.

If tho limit im lena than fivo
percentage points, the agreement

t
(

has the disadvantagas of consumption=’

bascd sharing.

.
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and tables, the plans are illustrated in detail with numerical

examples. Finally, the effects of seven plans in different
“

possible crises are presented.

.

Numerical Exarples

BX1

The Vital-Y=2eds Plan

We illustrate this tlan with three examples in
table 2. In all cases the plan transforms an initial

set of losses--shown in the first column of each table--

)

into a final solution shcwn in the last column of each
table. The plan transforms the initial position diiferently
depending on whether a crisis is severe, moderate, or mild.
Example I illustrates a savere crisis da=fined as a case

where priority needs e:cesed available suuplies:

l"'o‘.- N
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vital Needs Shares During an All-Arab Doycott of the US and Western Europe in 1975

TA11 quantities in millions of barrels per day unless othezwise statad)

(7)

|
]
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Shares of Pistribution
Initial 0il Total of Total Loss After
loss Consumption Puicrity  Available 0il Distribution
39.7% 11.1 7.9
1 41.7% 11.7 5.3
18.5% 5.2 1.4
14.6 28.0 2e.0 14.8
vital Needs Shares During an Iran/Iraq Cut-off of the US, Western Europre, and Japan in 1975
(2) (3) (8) (9) (10)
Loss Dis--
Allo- Loss tributed-by
Initial O4Ll Priority Priority Priority Priority cation  After Non-Priority
Consumntion Factors of Lozs Adjustment Needs
1.1 19.0 61.0% 6.3 i.l 2.2 3.92
3.5 17.0 72.1% 1.3 .2 3.7 2.54
2.5 6.6 81.5% 0.0 -1.3 1.2 .64
7.1 42.6 13.4 7.6 0.0 7.1 7.10




] Table 2 (continued)
Example ITI

All Avab Embargo of the US Alone in 1975
(A1l quantities™in mililons of barrcls por day unless otherwise stated,)

(1) (2) (3) (4) (5) (6)" n {8)
i Alleocation
K . Non- of Loss by
. Initial 0il Priority Priority  Priority Non-Iriority Loss Loss After
Loas Consumption Factora  Neocds Nooeds . Noedy Adjustments Adjustment
vnived 2tates " 3.4 19.0 6l.0% 11.6 7.4 1.9 1.7 95 2.65
‘rstern Luropa 0.0 17.0 72.1% 12,2 4.8 1.2 0.0 .60 <60
PRYND 0.0 6.6 81.5% 5.4 1.2 ) 0.0 219 15
L ]
Total 3.4 42.6 ©29.2 13,4 3.4 1.7 1.70 3.40
Yy — —_— —_— — — —— — —
L)
- Example IITa )
. All Arab Embargo of tho US Alona in 1975
e (1 (2! (3) () (5) (6) (7) (8)
o Allocation
O Non=- of Loss by
e Initial 0il Priority Priority Priority Non-Priority Loss Loas
Lloss Consumption Factors Needs Needs Noeds Adjustments Adjustmene .
Usited States 3.4 19.0 61.0% 11.6 7.4 1.9 2,89 285 3.195
nestern Europe 0.0 17.0 72.1% 12.2 4.8 1.2 0.00 .180 .1e0
Japan 0.0 6.6 81.53 5.4 1.2 .3 0,00 2045 .045
Total ' 3.4 42.6 29.2 13.4 3.4 2.89  .510 3.400
25X1
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-- columns (1) and (2) aré initial losses and levels
2
cf consurotion;
-- column (3) lists priority factors suggested by
the French;

"—- pricrity nseds in column (4) comz from

!
£
[
(0
[N
'g
Jod
Jooe
i
QQ
(1)

priority factor in (3);

-~ available o0il supplies in column (5) are
(2) minus (1);

—-- percantacge shares of total priority in
column (&) are derived by dividing the total
of (4) into each elemant of (4);

== the sharas of total available 0il in column

. (7) are the total of (3) times the percentages
in (6); and

—-= The final solutions in column (8) are derived

by subtracting the o0il availakle in (7) from

.the o0il ccnsumption figures in (2).

risis occurs when enouch oil is

by
5
0
L\
[{)]
H
o}
(s
®
0

available to msst total priority needs, but at least

one partner's initial loss exceeds his non-priority needs.
L : .

Computations in the moderate crisis illustrated by

Example II are:

" Approved For Release 2005/08/22 : CIA-RDP85T00875R001900020063-7.
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/

—-- priority needs in column (i) are derived by
multiplring each priority factor in (3) by the
correszonding level of consumpiion in (2);
== non-pricrity needs in column (5) are (2)
minus (4):
=-- a priority loss in column (8) is any negative
value cbtainad by subiracting (1) from (5);
~=— excesses over priority needs in column (7)
are positive values obtainad by subtracting (1)
from (5);
- the total shortfall in priority needs, which
o is the sum of colunn (6), is allccated in (8)
by divicding the total of (7) into each element
of (7), and then multiplying the results by the
priority loss--in this case Japan's loss--
shown in(6):
—— the losses after adjustment in column (9)-
are (1) plus (8);
-— the lossss are also distributed by priority needs
in column (10), by dividing the total of (1)
‘ . .
by the total of (5), and then by multiplying this

result by each element in (5); and

I S U

e B R R e R R )
AR R -,b" "g!'
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the losses after adjustment in column (11)

are onc half the sum of (9) ard (10).

Example IXI illustrates a mild crisis, in which each

§ priority needs would e m2: under the pattern of
losses:

Sl 12Y 3 A (DY kS 12v.
A SO, \=y P \& AT @2 A\~ ) g

colurn (5) is (2) minus (£);

column (€) is the total of (1) diviced by the
total of (5), multiplies by each element in {5);
the first loss adjustment colurn under (7) is

.5 times (1), and the s=acong lecss-adjustment

is .5 tires (6), where the two values of .5 sarve
as weights for columns (6) ana (7), and where
another pair of weights such as .9 and .1 could
be usead; and

the loss after adjustment in colwurmn (e)

is the sum of the adjustments in column (7).

Example IIIa shows how the solu*icn in Example III

would change if in computing loss adjustments under

(7) we were to waight the

1=

nitial solution in (1)

by a factor of .25, and the solution in (6) by a

factor of ,15.
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In surmary, the outcomes of the vital needs plan depends

~- the initial pattern of lcsses;

)]

sed Sharing

and Imzort-3

u

Consurpiinn-3ased Sharinc

strates two plans, namely

£

The nexi table ill
consumzticn-based sharing and import-based sharing.
columns (1), (2), (3), (&), and (5) apply in both cases.

—— column (1) lists normal imports, and (2) lists

each bloc's share of total imports;

— column (3) lists rormal consumption, and (4
lists each bloc's share of total consumption;

and

-~ colum (5) lists the loss in imporis that each

bloc exporiences six months after the start of

the saze percentage cut in coasumption:

(9]
0
]
u
5
e}
it
rd-
9
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o}
o]
[o]
H
3
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o
St
v
]
(1]

times the total cf (5); ard -

- ..:.4-.-.--.-...!“.‘,!

[N R
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Table 3

Import-bas<d Sharing and Consumption-based Sharing Under a Total Arab Embargo of the U.S.
andé a Five Percent reduction Per Honth in Arab Exports_to Western lkurope and Japan After .
1 Hovember 1973 .

(A2l quantities in millions of barrcls per day unless otherwise stated.)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11
Normal Oil Flews Import Sharing Consumntion Sharing
Percent Percent of Loss Per Loss in
of total Consunp=- Total Con= Day After Loss in ‘Consump- Consux
Ingorts Imports tion sumption 6 tonths ~ Imports ' Imports tion tion
6.5 21.7 17.5 45.1 1.8 1.7 4.8 15.8 4.2
15.3 5%5.8 15.7 40.1 4.2 4.1 11.2 1l.6 12.7
5.6 20.4 5.6 14.4 1.3 1.5 4.1 4.1 4.6
7.3 7.3
: (e
i :
. .
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~- the levels of consumption implied by the plan,
namely values in column (li), are dewxived by
subtracting (9) from (3).

Under import-bzsed sharing, each partner takes. an

equal percentage cut in imports: |

-~ the losses in cclumn (6) are derived by
multiplying each percentage in (2) by the
total of (5);

~- the imports after sharing, in column (7),
result from subtracting (6) from (1l); and

~- levels of consumption after sharing, in
colurn (8), are derived by subtracting (6)

from (3).

ev—
Lpet - ourrra
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. . v s . . 4
An Arithmetic Mizina of 0il Consumntion :
Sharing and OLI Inwvort Sharing

During any crisis, import-based sharing dictates one
set of shares of available imports (as in column (7) of

table 3), and consumption-based sharing dictates another

P P

set of shares of imports {as in column (10) of table 3%,

T2 compromise between these two plans, we could weight
o

the import-based solution by 50%, and the consumption-

§
4
]

based solution by 50%. Mechanically, this would amount

to: i
== multiplying each import level in columns (7) and
(10) of table 3 by .5, thereby getting two

new cclumns, with the first number in each

et et

pertaining to the US, the second to Western

AEurope, etc.; and
-- adding the corresponding elements of each new

column in order to get a third new column,

.

namely the imports resulting from the 50/50
compromise.
The Qcights necd not be 50% and 50%. The import-
based shares‘could-ba weighted by 90% (e.g., by multiplving

.9 times each element in column (7) of table 3), and the

Pyt e e
Fthlh« > !::1’
' :

LR L B I I

Gl
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"~

U4
consumption~-based shares could be weighted by 10%. Any
pair of positive percentages that add to 100% could serve
as weicghts.

A Cowhination cof Imvort Sharing, Issentia
- [al LY el

i . T A R S NS
Needs onariing, ol Ule CONIUlTTilh Liial-oh

[

b

This combined plan ccnsists of three distinct options
for sharing, namely sharing on the basis of imports, of
consumption, and of vital needs. Each of the three is
explained above in this annex.

To determine which of the three would apply in a
particular crisis, we examire the loss each partner

country would suffer under an agreement to share on the

basis of imports.

By definition, a mild crisis obtains when under an
import-based agreement each partner suffers less than a
10¢ cut in consumption. Dvrring a mild crisis, the
combined plan reduces to import-based sharing. Table 4
illustrates this in a particular case:

-~ column (1) shows initial losses;

[ 4
—-— columns (2) and (3) show pre~crisis levels of

consurmption and imports; and

3! .
| R I I SR IR
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Table 4

sample Applications of a Combination of Import Sharing,
Bzzentlal Needus Sharing, and 011 Consumption Sharing

(A1l quantITivcs are In miliions of bar.cls per day untoss staced otherwise.)

Exampla I--A ML1d Crisis
(1) (2) (3) (4) (5) (6) 7 {8)

Pro=-crisis Percentages  Percentages Import=-based Consumption
Initial Consump= Pre-crisis . of Total of Total Eascentilal Consumption Levels During
Lonans tion Importa Imports Consumntion Neod:s Loevels Crisis
1.0 17.5 6.5 24 15.75 17.0% 17.0%
) 15.7 15.3 56 Not 14.13 14.064 14.64
4 5.6 5.6 20 Applicablo 5.04 5.21 5.21
) Exanple II-=A Modorata Crisis
ttod States 1.8 17.5 6.5 24 15,75 16.60 15,63
tern furopd 1.1 15.7 15.3 56 Not 14,13 13.58 14.13
apon .9 5.6 5.6 20 Applicable 5.0 “4.82 ', 5.04
IR 35700
- Example III==A Scvere Crisis
Tratted states 1.8 17.5 4s 15.73 15.8 1.2
Loontern BEurope 4.2 15.7 . Not Yot 41 14.13 11.6 12.7
Japan 1.3 5.6 Applicable Applicable 14 5.01 4.1 4.6
25X1+
) .
K
o
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/ ) .
== percencages 1n cclumn (4) are derived by .

dividing the total of (3) into each element -

Given the informzticn in columns (1) - (4),

proceed to compute values for columns (6) and (7): :

1.2 -
_—Y hild s ' :

\(.1

== column (&) is derived by multire
arbitrary factor, in this case .9, tizmes each

element in (2), such that the resul:s are

YT

"essential needs" for each partner; and

== colurn (7) is derived by multiplying each percentage
in (4) times the totzl of losses in (1), in .
order to distribute the totai loss over partners, ]

and then by subirzcting the losses frcm . ;
3

: — Since in the firnt exambvle of table £ each essential
need in column (6) is less than the corresponding
level of consumpticn in columm (7), then the crisis is nild
~and the final soluticn is sharing on the basis of impcrts,

as in column (8).

Approved For Release 2005/08/22 : CIA-RDP85T00875R001900020063-7
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In the sccond example we proéecd exactly as in the
first example in order to calculate essential needs in
column (6) and import-based consumption levels in
colunn (7). 1In this case, the esrsential needs of Western
Europe and Japan are not met under import-based sharing,
although the partners' total consumption exceeds their - !

total vital needs. Thus by definition the crisis is

moderate. In all modcrate crises, the import-based

solution in column (7) is adjusted so that all partners'
essential needs are met, aé in column (8).

In the third example we proceed as in the first
two to compute columns (6) and (7). In this case the
total essential needs exceed the total level of

consumption possible during the crisis, so the crisis

is termed severe. In all severe crisis, oil is allocated on

the basis of consumption, as shown in column (8).

' e L . . L . . . e
Approved For Release 2005/08/22 : CIA-RDP85T00875R001900020063-7
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Limits Gn Cuis in Coastrotion

. 3 . ’
Sharinc cn an Imnert Basic, but with
n

Urnder consumpticn-based sharing, all partners always
take equal percentage cuts in consumption, while under
import-~based sharing the partners do not. To share on an
import ba~is, but to limit the disparity of percentage
cuts in consumption, we begin with three arrays of numbers,
namely the initial losses, the pre-crisis levels
of consumption, #nd the pre-crisis imports, as iﬁ colﬁmns
(1), (2), and (3) of table 5.

From these arrays we compute irport-based consumptiocn
levels and consumption-based consumption levels, as
explained azbove in this annex, and as illustrated in
columns (4) and (5) of table 5. We then multiply each
import;based level by .9?, and each consumpticn-based
level by (1-.99), or .0l. These mul:iplications yield,
two sets of levels, namely the import-based levels weighted
by .99, and the consumption-based levels wcighted by .0l.
We add corresponding elements of the two sets to get a
single compromisc.solution. In this case, the comprecnise

[ 4

is heavily biased toward the import-based solution.

A sy te w4 L.,
S h Sl

A NE R
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Table §

An Example of Sharing on an Import Basis, but with
Limits on Cuts in Consumption
(A1l quantities in milliIons of barrels per day unless otherwise stated.)

(1) {2) (3) (4) (5) {6) (7)
Losces Under Pre-Crisis Pre-Crisis Import-based Censumption-based  Welghted Solution for Weightea bolution
No Sharing Consumntion Imports Consumption Levels Consumption Levels Consumntica Levels* Consumpticn Leve!l
1.8 17.5 6.5 15.77 14,21 15.60 14.66
5.2 15.7 15.3 11.62 12.75 11.75 12.42
1.3 5.6 5.6 4.11 4.55 4.16 4.42
-
- No partner's percentage cut in consumption exceeds another's cut by more than 15 percentage points.

*r  No partaer's percentage cut in consumption exceeds another's cut by more than five percentage points.

4 . .- ;
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Mecavi i tat b § i

The compromise implies a sct of écrccntage cuts in

;
'consumption, one for each parther country. There may be
grealt disparities among the percentage cuts in consumption.
If we want to insure that no partner's percentage cut in
consunption exceeds another's by more than 15 percentage
points, we calculate a new compromise. In this case the
import-based solution is weighted by .98 rather than .59,
and the consumption-based solution is weighted by .02 ‘
rather than .0l. If the compromise obtained by adding the
two wveighted solutions satisfies the condition that no
pexcentage cut should exceed another by more than 15 points,
then the compromise is final.

If the 15-point condition is not satisfied, we again
revise the weights, this time to values of .97 and .03. We
then comoume a new compronise based on these weights, and
"determine whether the new solution meets the 15-point
condition. If so, the compromise is final; and if not,
we choose new weights of .96 and .04. Again we computec a.
compromisc and then test it against the 15-point limit.

.We pontinue this process until the limit is just satisfied

(see the solution in column (6) of table 5).

[ ]
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The sam2 procedure applies for any agreed limit on
the disparity of percentage cuts in consumption. The
smaller the allowablc disparity, the closer to consumption-

based sharing w1ll be the final solution (see column (7)

of tabhle §)
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